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1.0. INTRODUCTION 

When WT1t1ng programs for scientific experiments, espec i a l ly 
[or on-line data ac qui si t ion , the deta iled analysis o f pro!)lems 
is typically not c Ilmpl eted i n advance. Thi s d emands fllr f le­
xible progr ams /I/ . Tile COSMIC system suppor ts f lexibl e program­
ming in on- line experiment d a ta acqu i si t on. 

The COSM IC s ysl('01/2 / runs o n PDP-I I-like computers und er 
control o f the RSX I Hi or RT- ] I operating sys tems. 

COS}11 C providl'~; I I sjmpl e a nd ver y fl ex i ble l anguage eOS~nCRO 
t o per f orm essenL i ll L steps of pr ogr am des ign, c od Ln g a nd exe­
cut i on contro l hy cOInID rt nds un ifor ml y . 
COS~nCRO: 

- sUppOrl s lO ll-d own d e si gn; 
- allows prnnrnmming o f t he u ser program until a certain 

leve l h y '~ ll' pwise r ef i nemen t . Bel ow t hat leve l t he user 
progrmn i ~ c oll ed i n FORTRAN subr outines ( the 50-called 
"actioll Tl)ul ines ") wh ic h are ca l1 ed from COSlIICRO. There 
are ad i on rout i nes f or ma ny t y pical tasks programmed 
in atlvancL'; 

- is u'wd . 1); the cormnand l angua ge o f the user progr am; 
- prnvjtl~ s mVAn S f or user pr ogram t est at the sou r c e l a o ­

p..U;ll'.(' I ('vI' 1 ; 
- prnviri('s nH'.1 11 5 for program main tenance . 
The COSMIC Hyslem provides dynamic manaRemcnt of memory 

f or d a t a. fl is 11 i.!;h l y ove r l ayed . Thu s i t is possi b] c t o per­
f o rm even h i l'.!w r 1.1S k s wi th fe ,... memory (m in . 20 K). !I si ng 
OSM I CRO dr,ttnal j (";l l ly r edu ces the d evelopment time for many 

rommnn t asks i n ~xper iment au t omat i on . 
The eOStlTCRO lIse r program par t is executed hy an interpreter. 

This result s i ll l!xecu tion times c onsiderably la iJ;her compared 
wi th progr nms ...rr it ten i n FORTRAN. 

2.0 . S()LI'T:~r. A PROBl.E~ I-lITH cosme 

A s i mple example demonstrates how COSMIC principially works. 
The valu('s or t \m analogue-t o-digita l conv('rlers (ADC) connec­
t cd [0 the compuu~r via CAMAC are to be read ou t. The values 
are filled into two histograms. The llistograms are presen t ed 
to the user on a display or a printer optional l y. 

*' 
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Al l programs ar e developed top-down and stepwi se refined 
using the COSMI CRO l anguage. Our problem may be divided into 
three steps : 

- initiali sat ion UNIT 
- data taki ng TAKE 
- presentat i on SHOW 
We denote each of the steps by an a l phanumer i c st ring, t h 

so-called "micro". 

RUN = I NIT TAKE SHOW 

Hhat must be done in the steps in deta il i s unknown f(ll' l h~ 

time being. It ha s to be refi ned now. In the in itialis~l t inn 
step informat i on units of the dynamically manage s memory Ort'.') 

mu st be booked for storing data and histograms. Th e i\DC 1l111 11 L be 
in itiated. We use micros, once more . 

UNIT BANKBOOK HISTBOOK CAMACINIT 

In the data taking step the AD Cs must be read out. Til., v.'llues 
must be filled into t he h i stograms. The followi ng has t ,1 Iw per­
formed : 

- wait for a signal of the trigger WAITTRIGGER 
read-out of ADCs READADC 

- histogram values HISTVALUES 
- clear ADCs CLEARADC 
A number of events sha ll be executed, i. e. , the pro(:ess 1.S 

to be performed NTAKE time s . We ge t: 

TAKE = NTAKE [EVENT J 
EVENT = WAITTRIGGER READADC H[STVALUE CLEARADC 

The program is very genera l unti l now. Even the numLc'r of 
ADCs to be treated is not spec jfied. Thi s is done now: 

READADC = READADC I READADC 2 
CLEARADC = CLEARADCI CLEARADC2 
HISTVALUES = HIST I HIST2 
SHOW = SHOH I SHOH2 

If further refinement in COSM ICRO is unwi se or even impos ­
sible the mi c ros undefined un til now are defined as action rou­
tine calls: 

BANKBOOK = IBOOK( 2, 10) 

(a bank in the dynam i c storage area [or s t or ing the ADC va lues 
is booked). 

HISTBOOK = HIBOOK(IOI,BINI, TITLE1) HIBOOK( 102 , BIN2,TITLE2) 

(Two histograms are booked). 

The treatment of the ADCs is done by ttvO action routines. 
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Routine ADCINI i nitia tes an ADC: 

CAMACI NIT = ADCINT (NADC I) ADCI NI (NADC2) 

Further t r eatmen l is by rout i ne ADC. which may be called 
wit h a variable number of parameters: 

I~AITTRIGGER - ADC (VIA IT, NADC J) 

(as both ADCs wil I be ready f or read ou t on the same trigger 
signal, the pn)gram must wait only for nne of them) 

READADCI ADC(READ, NADCI,IIADCI) 

READADC2 AOC(READ, NADC2,IIADC2) 


CLEARADCI - ADC(CLEAR. NADC I ) 

CLEARADC2 Aile (CLEAR, NAnC2) 

Filling and ~rrp~pntRtion of hi storgam s are defined: 

HISTVI 1111-'11.1.( 101, @ADCI) 

HTSTV2 '"FIII (102, (clADC2 ) 


snow I III SHOW ( '0 I, DEVICE) 

SIIOW2 = III SIlOIH 102. DEVICE) 

All action rtlllt.incs are defined now. It remains to defille the 
variables lIS!!U . 

We will prIlCI':'s 100 value pairs, for the moment: 

NTAKE = '00 

Number ot ilill s, lower bound and bi n wi.dth of the hisLograms 
must be dtfilH'd, lhe t itles have to be defined : 

BINI = It)O,O ,I O 

BIN2 = IOn,n,lO 


TITLE I - ·SEVI. BV= I . 8 kV ' 

TlTLE2 'SEV2 , IIV =I.R kV ' 

The CNtAC sla lion numbers of the ADCs are fixed: 

NADCI 12 
NADC2 I) 

Locations lor storing the ADC values must be fixed. they are 
in th e bank : 

ADCI 2. I 
ADC2 2.2 

The devic es foreseen for histogram presentalion must be speci­
fied: 

DEVICE = DISPLA~ 
DISPLAY 5 
PRINTER = 6 
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Last we have to define t h e fu nct i o n i denti fi ers WAIT , READ 
and CLEAR of action routine ADC in a f orm s u i t ab le f or pa s s ing 
them to the FORTRAN written acti on r ou t ine . hIe us e i.nt e8ers: 

WAIT 	 = I 
READ 	 = 2 
CLEAR = 3 

At thi s po int we hav e d e fin ed Lh~ l1l' I'ess,1r y a ction rout i n es. 
Also the ir int e rfa ce t o t h f' COs"~1TC !W prng r ;JTI1 pa rt is established. 
We are going to code the ac tion F(1 I1 Li nl ' !L 

In our examp l e s ome v ery gc n er.1 L ac r i o n r nutines are us ed. 
We can take t hem ou t of t he 1 ibrn ry of Dc tion routines proR­
r ammed in advan ce . These arc' mOOK, II I ROOK , HIFILL, HI SHOW. 
Routines ADC INI a nd ADC Cn nl n ' I 1 110 ' wl' rk of a g iven CAt-1AC module 
i n a general way. If t hnt modu l c' wnr. u sed with COSHIC be f ore, 
these routi ne s pr oba bl y ex i s l . 0 1111 ' ,"w i. HC' t he y must be coded, 
then comp il ed. 

1Then all act i on r ouLi n es ex j ';t i'l t 1 hj cc t code form, we de­
fine an over lay st ru c t ur e n nd wl i Lv j I Lo a disc file . \ve also 
wr ite the micro defin i t io n s 1(\ II d i ll t' f i l e . The figure summa­
r i z e s al l de f in ~t ions in nn P .1 RY l O 9u r vcy format (as they 
should be written to the f i I e) . 

Using this informat i on iT sp N ' i dt /-> c rv i.c e program links the 
runable COSHIC progr am (wi lh 11, 1' Iit'l p o f the linker of the ope ­
r a tin g system used). The p r ()gF;lrTl i!. :I t .IF l ed. 

Now we can contro l t h e TI ll I tl i I It<' II S f' ( program in a very 
flexible way by typing c onmwnci s 1(\ Lhf' c o n so le terminal. To 
form conunands all d efined mi cr,,~ 01' n L h~ r COSl>fICRO language 
elements may be us ed. 

If the conunand 'RUN is t ypeu , ('. )'", i i i s fi rst transl a ted 
(i.e., expanded and s ome what t' ('Imp llI'l " (I ) Llle n execut ed . The 
micro apparatus proc e ed s the ~xp(Jns i ('l 11 exac t ly as the human 
user just now when deve l o pin g t he proRr am. 

The micro apparatus f i nd s t h l! (' ) " n1t' n La r y c omponent INIT, 
to begin with. INIT is d e f ined as ~ mi cro . Thus i t is ex p an ded 
acc ording to its definit i o n g i vi ng l:\ ANK IIOOK lI I STBOOK CAMACINIT. 
Nex t BANKBOOK i s found, id en t i fied "'l ~ ;1 111 i (' r o and expanded t o 
IBOOK( 2 , 10). This expression do es no t r o n t a in a n y f ur t h e r mi c ­
ro, thus it is taken over u n c hanged. Ex pans 10 n c ont inu e s wi th 
HISTBOOK , etc., until the "-lhol e comma nd i ~ ex pa nd ed. 

Afterwards the expanded e xpr ess i o n i s ;; ()me what c ompressed 
then exec u t e d by an interpre t er . If er rors arf' f ound during 
translation o r e xe cution , t he y wil l be me ssaged t o t he u ser 
via the term i n a l display . 

In our example no errors we re fo u nd. The h i stog r ams pr e s en­
ted seem to be all ri gh t, b ut we n eed a number of e ve n ts in ad­
dition. T.Je type the conunand s 

NTAKE = 900 
TAKE 	 SH01,J 

RUN = INIT TAKE SHOW 


INIT = BANKBOOK HISTBOOK BANKBOOK CAMACIbIT 

HISTBOOK = H1BOOK(101,BIN1,TITLE1) H1BOOK( 1 02, BIN2~TITLE2) 


CA.MACINIT = ADCINI(NADC1) ADCINI (NADC2) 

BANKBOOK = IBOOK(2 ,10) 


TAKE 	 = NTAKE [EVENT] 
EVENT = WAITTRIGGER READADC HISTVALITE CLEARADC 

WAITTRIGGER = ADC (WAIT, NADC1) 
READADC = READADC1 READADC2 

READADC1 = ADC (READ, ,HADe1 , #ADC1 ) 
READADC2 = ADC (READ, NADC2, .jfJJJC2) 

HI STVALUE 	= HlSTV1 HISTV2 
HISTV1 = H1FILL (101, eADC1 ) 
HISTV2 = H1FILL (102, eADC2) 

CLEA.RADC 	 = CLEARADC 1 CLEARADC2 
CLEARADC1 ADC (CLB.A.R, HADC 1 ) 
CLEARADC2 ADC (CI&R, llDC2) 

SHOW 	 = SBOWl SHOW2 
SHOW1 = H1 Sll0W (101, DEVICE) 
SHOW2 = H1SHOW (102, DEVICE) 

NTAKE = 100 
BIN1 = 100 ,0,10 
BIN2 = 100 ,0 , 1 0 
TI TLE1 = 'SEV1, HV=1.8 kV' 
TITLE2 'SEV2, HV= 1.8 kV' 

NADCl =12 

NADC2 =13 

ADC l = 2.1 

ADC2 2.2 


WAIT=1 
READ=2 

CLEAR=J 

DEVICE = DISPLAY 

DISPLAY = 5 


PRINTER = 6 


Example o f a COSMICRO pY'ogr 

4 5 

http:01111',"wi.HC
http:gcner.1L


and get histograms with 1000 events at all. The same r esu lt 
we would have got by t yping 

900 [EVENT 1 SHmv 

or also by 

9 [TAKE 1 SHOW 

Which of the poss i ble commands is actua ll y typed by t he 
user , typica l l y depend s on tha t, which one come s t o hi s mi nd 
first or, more seldomly , by \~hich one t he t ask t o be per f ormed 
can be expre ssed most compac t ly . 

Ot her possibl e actions: The histogrnm of ADC 1 values shall 
be presented on the pr in ter. Thi s may be done by t ypi ng 

DEVICE = PRINTER 
SHOW I 

or, alternatively by 

H1SHOW ( 10I ,PRINTER ) 

Now we change a hardware parameler. We nnte th is i n t he hi sto ­
gram title: 

TI TLE 1 = ' SEV 1, IN=I . 35 kV ' 

Now we start a new da ta taki ng n m. 
events . After ev ery 200 event s WP wn nt 
hi s t ogr am of ADC I on the d lSpL:!y. At lh 
want bo th hi stograms on t he pri nler: 

\J 
t 

wan t 
have 
end of 

to get 
pr esen

the 

10.000 
t ed the 
run we 

DEVICE = PR INTER 
DI S = HISHmv( IO I ,DISPLAY) 
TAKE = SO [200 [ EVENT] DTS ] SIlOW 
RUN 

Thi s example gave a glance how COSM ICRO work s . All demands 
cou ld be f u l f ill ed wi t hout modifying ac t ion routines , i.e., 
wi thou t time wa st i ng compil er and l inkrr runs. The user s i mpl y 
typed the commands at t he consol e , lhe system executed t hem 
instan tly . 

Data a l read y taken s tayed d isposab l e a ft0r per fo r ming prog­
ram modif icat i ons, if requ i red. 

The fl exibi lity of the program \~as not exhausted in our 
example. Ot her usef ul l mod if ica t ion s may he : 
changing t he defini t ion area of a his tocr am: 

BINI 	= 80, 40, 2 

using a d i f f er ent ADC: 

NADel = 18 

3.0. 	LANGUAGE EL EMENTS FOR DESIGN , 

CODING AND COMMANDS 


In de t ail t here are the following elements f or design, coding 
and c01lll1l.and s : 

·1. Micros 

The user may define tex t st r i ngs of arb i t ra r y length and 

conten t as micros 


micro- name = micro-expan s i on 
''Micro-names'' are arbitrary a l phanumeric s trings. Dur i ng trans­
lation every "micro-name" is r e pl ac ed by it s "micro- expans i on ". 
Actions, s equenceg of actions, parame t er s, e t c. , may be denoted 
by mi cros. Micros ar e ne s table. 

Examp l e : READ VTSUALIZE THINK 

2. Relletitions 

r epeat-number[nc tions] 

The "actions " arc execut ed "repeat -number" times. 


Example : 2 IREAD J 
The "actions" may ('ontRi n expres sions of the form 

WHEN 	 logica l-var iabl e EX IT 

a t pos s ibl y s('ve r :II pa s sage s. Each of t hem cau ses t ermination 

of the repetit i on if t he "logi ca l -var iabl e " yi e l d s the va lue 

t r ue. I f the "r epeat - number" is omitled, the "actions" are 

performed .In unl im i t numbe r of t i mes. Tho se repetitions a re 

t erminated by lmEN- EXIT expression s onl y. 


Example: JREAD ,mEN CAUGHT EX I T) 

3. Bril nc!tes 

CASE variahl~ OF 

ca~e J : HC' I ions l 


a se2: ;'J c t ions 


caseN: actionsN 

ENDCASE 


The value or "vari ab1 e" is compared with the value of 
"casel" . If t hey ar c equal, "aclionsl " are executed . Next the 
value of "variable" is compilrcd with lhe va lu e of "case2". If 
t he y are equal "actions2" are executed, e tc. Finall y t he val ue 
of "var i able" is compared with t Il(' va-lu e of "caseN" . I f t hey 
re equal "Rct"ionsN" are executed. 
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As the "cases" may be var iables too, zero, one or more 
"actions" may be executed. 

Example: CASE CAUGHT OF 
TRUE: THINK-AHEAD 
FALSE : READ 
UNCERTAIN: AQXBR (READ, 3, " 24, ASK) 
ENDCASE 

4. 	 Ac tion Routine Ca lls 

act i onroutinename (par ameter 1 , ••• par ame terN) 

A FORTRAN cod ed part of th e u se r program (a subrouLi ne ) is 
go ing to be execut ed. The pa rame t ers a r e submitted to the ac­
t i on routine . 

There are several possibi li ties Lo deno te a variable (re­
pea t-number, logica l-va riab l e, va ri ab l e, case, pa r ame t er ). 
Var i ables ma y be 
I. 	dec i mal or octal i nteger. constanls, r ea l constants 

(examples: )0 , "1 2,10.000) 
2. 	 addresse s or conten ts of bank e l ement s 

(examples: #2.1, @2. 1) 
3. 	 text strings 

(example: 'THIS IS A STRING ' ) 
Variables 	or parts of vari able s may be denoted as micros 
(examples: "OCTALVALUE, @BANK.3) 

4.0. MEANS TO SUPPORT THE TEST 

By the u se of tra c ing commands t he u s er asks cosln c to in­
f orm him about the succession of action r outi ne executions . 
Some or all action routine s c an be selec t ed for trac ing. A mes ­
sage is giv en every t ime an action rou t i ne s e l ected f or trac i ng 
is 	executed. 

Furthermore the test i s fa c ilitated by error recogni tion and 
messages by the COSMIC syst em dur ing trans l a t ion (synt ax er ­
rors) or program execution (\rrong use of i nfo rmation units, 
wrong number of paramet e r s of an a c t io n rou ti ne cal l ). 

COStnC supports the bo ttom-up te s t. It is a good prac t ice 
first to tes t the function of single a ction rout i ne s by typing 
the corre sponding commands, then to test the c oope r a tion of 
those act ion r outines un it ed to mic ros at t he l owes t l evel , etc., 
until th e comma nd i s t yped tha t wi ll f inal ly sL art the who le 
process. 

Specia l t est micros can be i nc luded in some micro defini tions 
too. They may be defined a s emp ty after a ll t ests are fulfilled. 
Thus they are Ivit hout ef [ ec t and even do not wa ste execution 
time then. 
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These simple but powerfull means provide the test of the 
COSMICRO u ser progr am pa r t on the source language l eve l. 

5.0. I NTERVENTIONS 

The us er has two po s s ibilities to intervene "'hen a user 
progr am runs: 
I. By typing lh~ l:ollml:lnd ECR CEnd COSMIC Run) execution of the 
ac tu a l command str in r, is aborted after the current l y ac t i ve 
a c t i on routine ha:s r i ni shed. CO S}lIC asks for the next c ommand. 
All i nforma tio l1 uni l S (ha n)<s, histograms) and the i r contents 
remai n unc hangeo. Der ined micros remain. 
2. By typing lile comma nd ICR (Interrupt COSMIC Run) exec u tion 
of the actual cl'lmmo nd st ring is interrupted after the current­
l y ac tive ac ti on rou t ine has finished. COsr-lIC asks for a command 
to per f orm thl! so-cal l ed "foreground action". Information units 
book ed i n the bac:kgrouno may be used by the foreground action. 

Coml'lands f or [C\reg r ound actions have the same syntax as 
commands for hDC' kgrou nd act ions. Al l micros def i ned are a t the 
user" s dispora l . Af ter the end of the foreground action the 
bac kground action continues irronediately. 

For eground actions are typically used to present some data 
or histograms "on the fly", sometimes also to change some va­
riables . It is poss ible to change tracing conditions as a fore­
ground a c tion, thus allowing especially flexible t es ting of the 
ba ckground program. 

6.0. CRITICTSM OF THE SYSTEM 

Using caSH l C spares about 50 to 80~ of program development 
t i me. Gr ea t rlex i bility is pr ovided to the u ser by the ease of 
util izat ion a nd mod ification of the user pr ograms. This is es­
pec. i a lly use f ull in on-line experiments, where new questions 
ar i se often. 

The syntax of the CO SMI CRO l anguage should be extended. Most 
worth mentioning is the lack of ar ithmetica l and logic a l expres­
s ions. Fl exibili l Y can be f ur t her i ncr eased by pas sing micros 
wi thout pa rame t ers ) t o mac ros (wi th parameters ) or s i milar mor e 

powerfull expansion techniques. 
The most important weakness o f Llle system is the low exe­

cut ion t i me eff i ciency of t he programs . Ex ec u t i o n time of a prog­
ram i s t ypically 20 t o 500:: higher c ompar ed with programs writ ­
ten entirely i n FORTRAN . For most a pp1ica tions t his i s not cru­
cial . On the other hand t here wer e r eal t ime a pplications where 
one had to f ind a comprom i se t o t he debi t of flexibility. For 
that purpos e s ome par t s of t he user progr am origina l ly written 
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~n COSHICRO had to be re-wri tten as FORTRAN ac tion rout ine s . 
To overcome this weakness ,~e i nt ent to include a COSMICRO­
compi l er i n t o the sys t em. The compi l er wi l l generat e mac hi ne 
cod e programs thu s g iving maximal e f fi c iency. 

Another impor tant weakness i s lhe neces s i t y to work with 
LWO languages t o ac hieve flex i bil i ty (COSMICRO) and t o denote 
t he de t ails of t he program (FORTRAN) . Obviously it would be 
very mu ch bet ter to use a uniform language f or the whole user 
program. Such a uniform language or its compiler, respectively, 
muct provid e the foll O\~ing attributes: 
I. The syn tax of the language must provide a maximum of the 
syntax elements known from modern high level l anguage (pr ogram 
modul es, abstract data types, elements fo r structured coding, 
probab l y mu l t i - tasking possibilities). On the other hand there 
must be a subset of the languagt.; lh;]t can be used ea~ily and 

uickly in order to meet it~ funclion as a command language. 
Final l y it must be easy to Iparn and l':ISV to use (at least 
there must be an easy suhset) bec.1use it will be used especial­
ly by scientists not being snftwan' l·llzineers. 
2 . The language musl provide pllssibililies for interactive 
influence to program continuation. Especial l y there must be 
command s to pr esent data "on tIle 1 1 y". 
3. 	Thece shoul d be a dynamil' memory management. 
4. 	There mu st be a compiler that gel1l'rates effective programs. 

None of t he widely spread l.'lnAullp-Cs fulfill s all af these 
demands. Fo r that, systems are neccssnry which integrate com­
pilers , i nterpretes and linkers. Om' of several ways may be 
gone: 

Sy!'>tem A 

The sys t em includes a compi l er-li nker and an inter pr eter . 
The user select s the program parts to bt, campi led. 

System B 

A comp i l er translates all smallest defined program compo­
nents (in COSMIC these would be all micros) _ Ever y time a cnn,­
mand was t yped t he linker forms a r unable program Clut of tll 
componen ts used by that c ommand. 

System C 

The program is completely comp il ed and linked . The table of 
"gl obal " def ined symbols remains at disposal after that. Every 
command typed is interpreted until an en tr y point into t he com­
pi l ed program is found. From that t he cOlllp iled program is exe ­
cu t ed unti l i t re t urns to tl1at entry point. Then i n t erpretation 
cont i nues, etc. 
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Each of the pro posed sy s t ems ha s superiori tie s a s well as 
drawback s i f compared with t he o t her s. System A ca l l s the user 
for add itional decis ions i n s ituations often har d l y to decide. 
System B will need l ong cOOlma nd execution times because the lin­
ker must r un after ever y comma nd . Sys t em C r eac ts promptly on 
command s, but the whol e pro gram mu st be l i nked another time 
af t er ever y program mod ifica tion. 

7 .0. CONCLUSION 

The COSHIC program sys tem for experiment automation provide s 
for fl exib l e prog ramming. Its most important weakeness are the 
l ow ef fici e ncy ll r progr ams and the necessity t o program in two 
d i stinct lallgua ges . Be t t er ef f iciency will be achieved by the 
con s truc t i on o f n COSf>lICRO-compi ler in near future. It should be 
pos si ble to overcome the two-langua ges -problem by defining 
a language t hat is a command language as well as a general prog­
ram language . TIle programs mu st be executed by a compiler-lin­
ke r -interpreter sy stem to be constructed. 

The au thor s want to express their acknowledgement to Prof. 
H.Sch i ll er for his permanent interes t to the inves tigat ions 
underlying t h i s paper. 
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CHCTeMa nporpaMMHPOBaHIHl cosrnc 
E10-85-541 

~nH rH6Koro nporpaMMHpOBaHHH B 3KCnepHMeHTaX Ha ITHHHH C 3BM 

DpH pa3pa6oTKe nporpaMM ~H HayqHb~ 3KcnepHMeHTOB, oco-
6eHHO ~H on-line c6opa ~aHHb~, KaK npaBHnO HeB03MO~HO npe­
~YCMOTpeTb BCe ~eTaJIH 3apaHee. llo3TOMY nporpaMMbJ ~O~bl 6b!Tb 
rH6KHMH. CHcTeMa nporpaMMHpoBaHHH COSMIC o6ecneqHBaeT rH6Koe 
nporpaMMHpoBaHHe ~nH 3a~aq c6opa ~aHHbiX B npo~ecce 3KcnepH­
MeHTa. 0co6eHHOCTbiO CHCTeMbl HBnHeTCH YHHqm~HpOBaHHbiH H3b!K 
COSHICRO, o6ecneqHBaJOIJIHH pa3pa6oTKH H Ko~upoBaHHH nporpaMM; 
ynpaBneHHH BO BpeMH c6opa ~aHHb~, KOTOpb!e MO~HO nepecTpaHBaTb 
He npepbmaH npo~ecca HX Ha6opa; oTna~KY Ha ypoBHe ucxo~Horo 
TeKCTa. B CTaTbe Ha KOHKpeTHOM npHMepe llOKa3aH npHH~Hll pa60Tbl 
CHCTeMbi COSMIC, onHcaHbi Bee 3neMeHTbi R3biKa COSMICRO.lloKa3aHbl 
TaKJKe HeKOTOpble He~OCTaTKH CHCTeMbl H HanpaBneHHH ee pa3BHTHH. 

Pa6oTa BbmonHeHa B OT~ene HOBb~ MeTo~oB ycKopeHHH OHHH. 

C0061J1eHHe 06'heAHHeHHOro HHCTHTyTa RAepllhiX HCcne,QOBaHHA. JlyC5Ha 1985 

Schenk J., Wegner P., l.Jinde M. EI0-85-541 
The COSMIC Program System 
for Flexible Programming in On-Line Experiments 

l.Jhen writing programs for scientific experiments, espe­
cially for on-line data acquisition, the detailed analysis of 
problems is typically not completed in advance. That demands 
for flexible programs. The C05riiC program system supports 
flexible programming in on-line experiment data acquisition. 
A uniform language for parts of design, coding and run time 
commands is provided. It provides the changing of the user 
program at data-take time. Program testing at the source 
language level is supported. The paper gives an introduction 
to the principal working scheme of the COSMIC program system 
by discussing an example. The summary of the elements of the 
language COSMICRO for design coding and run time commands 
for COSMIC user programs is given. The paper includes a cri­
ticism of the system and discusses future developments. 

The investigation has been performed at the Department 
of New Acceleration Methods, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1985 


